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I. INTRODUCTION 

1. This Report and Order decides the means for sharing among existing and prospective 
licensees in the non-geostationary satellite orbit, fixed katellite service (“NGSO FSS”) in certain Ka-Band 
frequencies.’ The Report and Order determines the priority status of the one existing licensee from the 
first processing round of the Ka-Band NGSO FSS, Teledesic LLC, when it coordinates with operators 
licensed in this second processing round for the service. The Report and Order also adopts a technical 

’ Ka-Band frequencies at issue 111 t h s  Order are between 18.8 and 19.3 GHz for space-to Earth (or 
“ d o w h k ” )  cornmumcations and between 28.35 and 29.1 GHz for Earth-to-space (or “uplink”) communications. 
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definition to support the shanng method chosen, a default shanng mechanism, and addresses other 
necessary servlce rules. T he policies and rules a dopted I n t his Report a nd Order s et out the s haring 
parameters for all Ka-Band NGSO FSS operations. 

2. Existing and prospective licensees for Ka-Band NGSO FSS propose satellite-based Internet 
service and a variety of other data, video and telephony services, often through high speed or broadband 
communications channels. We expect that expanding the number of licensees offenng these satellite 
services will provide additional competition for existing satellite and terrestnal service, thereby giving 
consumers additional choices when they purchase these services. 

3 .  The Commission recently adopted a major revision of its space station licensing processes, to 
speed its action on applications for new systems and to adapt licensing processes employed since the early 
1980s to the current satellite industry environment.’ The Space Station Reform Order specifically noted 
the Ka-Band NGSO FSS applications pending in this proceeding, directing that licenses in this service be 
awarded pursuant to the processing mechanism adopted in this proceeding, rather than the band-splitting 
shanng mechanism that will generally be employed for spectrum sharing in future NGSO ~erv ices .~  The 
licenses granted in this Ka-Band NGSO FSS service will be subject, however, to a number of general 
satellite rules adopted in the Space Station Reform Order, including the removal of anti-trafficking 
restnctions, new system implementation milestones, and a system completion bond req~irement .~ 

11. BACKGROUND 

4. Four companies have pending applications for Ka-Band NGSO FSS systems in this second 
processing round (the “Second Round”): Hughes Communications, h c .  (“Hughes”), @contact LLC 
(“@.contact”), SkyBridge L.L.C. (“SkyBndge”), and TRW, Inc. (“TRW”). One company, Teledesic LLC 
(“Teledesic”), was licensed to provide Ka-Band NGSO FSS service in the first Ka-Band processing round 
(the “First Round”). These prospective operators of Ka-Band NGSO FSS systems collectively represent 
an opportunity for fixed satellite services to expand outside their operations in the more congested C- and 
Ku-band frequencies. 

5 .  Commercial interest in Ka-Band technology was first sparked by the National Aeronautics 
and Space Administration’s pioneering launch of its Advanced Communications Technology Satellite in 
1993. Soon afterwards, Hughes filed an application for geostationary satellite orbit (“GSO”) service in 
the Ka-Band. In 1994, Teledesic filed an application to launch a system of 840 NGSO satellites in the 
Ka -Band. 

6. Although the Ka-Band frequencies have so far been relatively unused for commercial 
satellite-based communications, these frequencies are also designated to and used by fixed terrestrial 
services and mobile services. The Commisslon has worked for more than a decade on various aspects of 
a band-segmentation plan that can accommodate all the terrestrial and satellite communication systems 

‘ Amendment of ihe Commission ‘s Space Station Licensing Rules and Policies and Mitigation of Orbital 
Debris, First Report and Order and Further Notice of Proposed Rulemaking, IB Dockets No. 02-34 and 02-54; FCC 
03-1 02 (released May 19, 2003) (“Space Station Reform Order”). 

Space Station Reform Order at 7 280. 

id. at1 281 

Teledesic was granted authonty to reduce the number of satellites in its system to 288. In The Matter Of 
Teledesic LLC For Minor Modification Of License To Construct, Lairnch And Operare A Non-Geostat~onay Fixed 
Satellite Service Sysrem, 14 FCC Rcd 2261 (Int’l Bur. 1999). I t  has an applicatlon pending to reduce the number of 
satellites in its system to 30. 
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operating in the Ka-Band frequencies, including those at issue here.6 In 1995, the Commission adopted a 
7’hird Norice o f P r o p o s e d  Rulemahng proposing a band p lan for Ka-Band frequencies and requestlng 
comment on service rules for Ka-Band satellite systems.’ At the same time, the Commission issued a 
public notice describing five Ka-Band satellite applications received to that date, and setting a cut-off date 
for any further applications.’ Although a number of parties filed additional applications for GSO FSS in 
the Ka-Band, the Commission received no other applications for NGSO FSS systems in the First Round. 
In March 1997, the International Bureau authorized Teledesic to construct, launch, and operate its 
proposed NGSO FSS system.’ 

7 .  In October 1997, the Commission adopted its Third Report and Order in the Ka-Band Plan 
Proceeding, setting forth technical requirements, licensing qualifications, and service rules for all GSO 
and NGSO FSS systems in the Ka-Band.” The Commission stated that it  sought to foster competition by 
promoting multiple entry of NGSO FSS systems in the Ka-Band, but it deferred the determination of 
shanng principles should there be multiple NGSO systems in these frequencies.” At the same time, the 
Commission released a cut-off notice for applications, establishing the Second Round for Ka-Band 
NGSO FSS applications.’* In response, SIX companies filed applications: Motorola Global 
Communications, Inc., @contact LLC, Hughes Communications, Inc., Lockheed Martin Corporation, 
SkyBridge I1 LLC, and TRW, Inc. Motorola’s application proposed both GSO and NGSO satellites, but 
Motorola subsequently withdrew its application. Lockheed Martin also withdrew its application. 

8. In February 2002, the Commission initiated this proceeding to determine the means by which 
multiple systems can share the Ka-Band spectrum designated for NGSO FSS  operation^.'^ The 
Commission proposed to license all pending Second Round applicants. The Notice described the 
available Ka-Band spectrum, and it identified NGSO FSS downlink (space to Earth) communications m 

Rulemaking to Amend Part I and Part 2 i  of the Commission’s Rules to Redesignate the 27.5-29.5 GHz 
Frequency Band and to Establish Rules and Policies for Local Multipoint Distribution Service, Notice o f  Proposed 
Rulemalung, Order, Tentative Decision and Order on Reconsideration. FCC No. 92-538, 8 FCC Rcd 557 (1993) (the 
“Ka-Band Plan Proceeding”). 

Rulemaking to Amend Parts i, 2, 21, and 25 of the Commission’s Rules to Redesignate the 27.5-29.5 
GHz Frequency Band, to Reallocate the 29.5-30.0 GHz FrequencJI Band, to Establish Rules and Policies for  Local 
Multipoint Distribution Service and for Fixed Satellite Services, Third Notice o f  Proposed Rulemaking, FCC NO. 
95-287, 11 FCC Rcd 53 (1995) (“Third NPRM”). 

K a-Band Satellite Applications Accepted for Filing: Cur-of/ Established for Additional Applications, 
Public Notice, Report No. SPB-20, DA 95-1689 (released July 28, 1995). T h s  action commenced the First Ka- 
Band Processing Round. 

Application of Teledesic Corporation for Authority to Construct, Launch, and Operate a Low Erlrth Orbit 
Satellite System in the Domestic and International Fmed Satellite Service, Order and Authorkzation, DA 97-527, 12 
FCC Rcd 3 154 (lnt’l Bur. 1997). 

Rulemaking to Amend Parts 1. 2, 21, and 25 of the Cornmission i Rules to Redesignate the 27.5-29 5 
GH; Frequency Band, to Reallocate the 29.5-30 0 GHz Frequent), Band, to Establish Rules and Policies for  Local 
Multipoint Distribution Service and for  Fixed Satelhte Services, Thud Report and Order, FCC 97-378, 12 FCC Rcd 
22310 (1997) (“Third Report and Order”). 
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IO 

I ‘  Third Report and Order, 12 FCC Rcd at 22324. 
I2 Satellite Policy Branch Information. Satellite Application Accepted For Fillng In The 

18 8-i9 3/28 6-29,] and 19.7-20 2/29 5-30 GHi  Bands, Cut-OJ Established For Additional Applications In The 
18.8-19 3 And28.6-29.1 GHz Bands, Public Notice, Report No. SPB-106, DA 97-2202 (released October 15, 1997). 

13 The Establishment of Policies and Service Rules for  the Non-Geostationaq! Sateilite Orbit, Fixed- 
Satellite Service in the Ka-Band, Notice o f  Proposed Rulemaking, FCC 02-30, 17 FCC Rcd 2807 (2002) (the 
“Notice “). 
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the 18.8 to 19.3 GHz band, and NGSO FSS uplink (Earth to space) communications in the 28.6 to 29.1 
GHz band on a primary basis. The downlink spectrum in the 18.8 to 19.3 GHz band is subject to 
requirements for relocating e xisting terrestrial fixed service operations grandfathered in those bands." 
The Commission has also previously designated uplink communications in the 28.35 to 28.60 GHz band 
on a secondary basis.15 The Commission sought comment on the best means to accommodate all of the 
applicants wttun the available Ka-Band spectrum, in light of Teledesic's First Round authorization. The 
Nofice also sought comment on additional semce rules for NGSO FSS licensees in the Ka-Band 
frequencies. 

9. We note that United States Government GSO and NGSO FSS systems are authorized to 
operate in the 17.8-20.2 GHz frequency band in accordance with footnote US334 in the United States 
Table of Frequency Allocations, and that coordination between Government FSS systems and non- 
Government space and non-Government terrestrial systems will continue to remain in effect.I6 The 
means for sharing among existing and prospective non-Government Ka-Band NGSO FSS licensees 
decided in this Report and Order do not apply to shanng between those licensees and Government NGSO 
FSS systems. Nothing in this Report and Order is intended to change the relationship between 
Government and non-Government systems. 

HI. DISCUSSION 

A. Spectrum Sharing Options Considered 

10. The Commission tentatively concluded in the Notice that the Ka-Band spectrum it has 
designated for NGSO FSS is sufficient to accommodate all licensed and proposed systems, including the 
First Round licensee and four Second Round applicants. Proceeding from that assumption, our choice 
among the shanng options considered will be guided by three principal objectives. First, our choice 
should be technologically neutral, not favoring any particular technology or operational method. Second, 
we seek to prevent spectrum warehousing by non-implemented NGSO FSS systems at the expense of 
operating systems. n r d ,  the sharing option we choose should incorporate sufficient flexibility to 
promote and accommodate spectrum coordination among operating systems. An added consideratlon in 
choosing among sharing options is the effect that the choice might have on U.S.-licensed NGSO FSS 
systems' international operahons, considering that other countries and regions have made differing 
spectrum management decisions. The Notice proposed the same four spectrum sharing options that were 

Redesignation ofthe 17.7-1 9.9 GHz Frequency Band, Blanket Licensing of Satellite Earth Stations in the 
17.7-20 2 GHz and 27.5-30.0 GHz Frequency Bands, and the Allocation of Additional Spectrum in the 17.3-17.8 
GHz and 24.75-25.25 GHz Frequency Bands for Broadcast Satellite-Service Use, Report and Order, FCC 00-212, 
15 F CC Rcd 1 3430, 13467 ( 2000); S econd 0 rder o n  Reconsideration, F CC 0 2-3 17, 1 7 F CC Rcd 2 4248,2 4249 
(2002). 

Rulemaking to Amend Parts 1. 2, 21. and 2.5 of the Commission's Rules to Redesignate the 27.5-29.5 
GHz Frequency Band, to Reallocate the 29.S-30.0 GHz Frequency Band, to Establjsh Rules and Policies f o r  Local 
Mulripolnt Distribution Service and for  Fixed Satellite Services, Fust Report and Order and Fourth Notice of 
Proposed Rulemaking, FCC 96-3 11, 11 FCC Rcd 19005, 19029 (1996). "Secondary" generally refers to a category 
of service with respect to other radio services. Stations of a secondary service shall not cause harmful interference 
to statlons of primary or permitted servlces; cannot claim protection fiom harmful interference from stations of a 
p r m r y  or permitted service, but can clalm protection from harmful interference from stations of the same or other 
secondary servlces to which frequencies are assigned at a later date. See Third Report and Order, 12 FCC Rcd at 
22326; 47 C.F.R. Q 2.104(d); 47 C.F.R. Q 2.105(~)(3). 

14 

I5 

See Amendment of Part 2 of the Commission's Rules to Allocate Spectrum for  the Fixed-Satellite Service 
in the 17.8-20.2 GHz Band for  Government Use, Memorandum Opinion and Order, FCC 95-3 16, 10 FCC Rcd 993 1 
( 1  995). 

16 
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considered in the Ku-Band NGSO FSS pr~ceeding:’~ (1) Flexible Band Segmentation; (2) Dynamic Band 
Segmentation; (3) Avoidance of In-line Interference Events; and (4) Homogeneous Constellations. 

11.  The first two spectrum sharing options that the Notice proposed are both based upon 
segmenting the available Ka-Band spectrum between licensees. The first proposed option, named 
Flexible Band Segmentation, would segment the available spectrum at the time of licensing, so that the 
upllnk and d ownlink spectrum w ould b e  d ivided i nto d istinct spectrum s egments o f e qual b andwidth, 
based on the number of authorized systems. Each NGSO FSS licensee would idenbfy one set of 
spectrum segments at the bme that the first satellite in its system reaches its intended orbit and initiates 
transmssion and reception. Each licensee would then be required to notify the Commission of its 
identified segments. A combination of segments in the uplink and downlink directions would represent 
an operator’s Selected Spectrum Assignment. The Commission would issue a Public Notice of each 
licensee’s selection. Each NGSO FSS system would operate in its Selected Spectrum Assignment, and 
could also operate in any unoccupied Ka-Band spectrum designated for the NGSO FSS. When more than 
one NGSO FSS system becomes operational, NGSO FSS licensees would be required to coordinate the 
use of spectrum outside of their respective Selected Spectrum Assignments, subdividing the unoccupied 
spectrum e qually, with the right o f first selection determined by the date that the system c ommenced 
service. 

12. The second proposed sharing option, named Dynamic Band Segmentation, would divide the 
available spectrum by the number of operational systems, rather than the number of licensed systems. 
Each time a new NGSO FSS system becomes operational by initiating transmission and reception at its 
intended orbit from the first satellite in its system, the other operational systems would be required to 
surrender spectrum to accommodate the new entrant. 

13. The third proposed sharing option is named Avoidance of In-Line Interference Events. This 
shanng option would allow all NGSO FSS systems to share and operate throughout the designated Ka- 
Band spectrum so long as they avoid in-line interference events. An in-line interference event is an 
unintentional transmission in either direction between an Earth station of one system and a satellite of 
another caused by physical alignment. Absent an in-line interference event, NGSO FSS systems would 
have access to the entire Ka-Band spectrum designated for NGSO FSS use. Pnor to the launch of its first 
satellite, each NGSO FSS operator would be required to complete coordination with all other operational 
NGSO FSS systems. In the Notice, the Commission recognized the need to establish a technical 
definition of in-line interference events, and proposed that they would be defined as the period of time 
during wtuch 10 percent of the time allowance for the bit error rate specified in the short-term 
performance objectives of either network is exceeded.18 

14. The fourth proposed sharing option is named Homogeneous Constellations, and is based upon 
the International Telecommunication Union’s determination that multiple NGSO FSS systems can share 
the same frequency band without interference if they employ nearly identical orbital parameters. The 
Commission would choose a single homogeneous constellahon design and assign an equivalent amount 
of the available spectrum to each applicant. Each NGSO FSS licensee would be required to deploy its 
system within a defined envelope of orbital and transmission parameters comprising an identified 
constellation design, and would share its spectrum assignment with other systems of like design. 

17 See Establishment of Policies and Service Rules for  the Non-Geostationary Satellite Orbit, Fixed 
Satellite Service in the Ku-Band, Notice of Proposed Rulemaking, FCC 01-134, 16 FCC Rcd 9680 (2001) (“Ku- 
Bund NGSO FSS Notice ”); Report and Order and Further Notice of Proposed Rulemaking, FCC 02- 123, 17 FCC 
Rcd 7841 (2002) (“&-Band NGSO FSS Report & Order’). 

Notice, 17 FCC Rcd at 28 17. 
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15. Comments from S econd Round applicants proposed two variations on these options. The 
Commission described in the Notice a sharing proposal by @contact, under wluch Second Round licenses 
would be awarded based on Flexible Band Segmentation, but coordination between Second Round 
licensees and Teledesic would be deferred until after Second Round licensing.” In its comments on the 
Notice, TRW proposed a variation on the third option, Avoidance of In-Line Interference Events, which 
overlaid one aspect of the Homogeneous Constellations option, by aslung the Commission to establish 
uniform system parametex2’ 

16. We received comments from Teledesic and from the four remaining Second Round 
applicants.” Although only one commenter initially expressed support for the band segmentation 
options, that party, @contact, later decided to support the Avoidance of In-Line Interference Events 
option mstead.22 The other comments on the band segmentation options generally expressed concern that 
the amount of bandwidth available under either Flexible Band Segmentation or Dynamic Band 
Segmentation would not be sufficient for an economically viable system. Hughes noted that Flexible 
Band Segmentation limits the capacity of the system and the number of users that can be ~erved . ’~  
Hughes also stated that Dynamic Band Segmentation, while it provides early systems with more capacity 
than they would receive under Flexible Band Segmentation, does not grow as markets do over time.24 
TRW stated that either band segmentation ophon would require that systems use less spectrum over time 
as their user base is g r o ~ i n g . ~ ’  TRW expressed its belief that the consequence is that later entenng 
systems would have leverage over earlier systems as they begin coordination to put their systems into 
operation, SkyBridge also expressed concern over coordination problems, in that any system given nghts 
to home spectrum would have no incentive to share its exclusive spectrum.26 Teledesic feared that band 
segmentation options would g v e  Second Round licensees a right to “evict” Teledesic from spectrum to 
which i t  was licensed in the First Round.27 

17. In the only comments favoring the Homogeneous Constellations sharing option, Hughes 
stated that this option would produce acceptable interference levels with less complex operational 
procedures.** According to Hughes, all systems would employ similar power levels and would have 
access to the entire 500 megahertz of spectrum available to Ka-Band NGSO FSS systems in each 
direction, uplink and downlink.29 Other comments on the Homogeneous Constellations sharing option 
were sharply opposed to the option, however, primarily because it is not neutral w t h  regard to the 

l9 Notice, 17 FCC Rcd at 2815. 

’O Comments of TRW, Inc. (filed April 3, 2002) (“TRW Comments”) at 4. 
’’ Comments of @contact LLC (“@contact Comments”), Comments of Hughes Communicahons, Inc. 

(“Hughes Comments”), Comments of SkyBidge (“SkyBridge Comments”), Comments of Teledesic LLC 
(“Teledesic Comments”) and Comments of TRW Inc. (“TRW Comments”) (all filed April 3, 2002). The same five 
parties filed reply comments on April 18, 2002 (respectwely, the “@contact Reply,” “Hughes Reply,” “SkyBridge 
Reply,” “Teledesic Reply,” and “TRW Reply”). 

22 @contact LLC Notice of Ex Parte Presentation in IB Docket No. 02-19 (filed May 13,2002). 

23 Hughes Comments at 3. 

Hughes Comments at 4. 

*’ TRW Comments at 11. 

26 SkyBridge Comments at 6 .  

24 

21 Teledesic Comments at 6-7. 

Hughes Comments at 7. 

Hughes Comments at 9. 

2 8  

29 
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technology ernpl~yed.~' @contact asserted that the opbon would limit systems' design and operational 
fle~ibility.~' Teledesic opposed the Homogeneous Constellations sharing option because it would favor 
one technical approach over others, contrary to the Commission's stated goal of allowing the market to 
determine the most effechve implementation of NGSO FSS systems.32 TRW stated that there is no clear 
set of standards in the Second Round that can provlde a template for a homogeneous constellation 
design.33 TRW nevertheless prefers that the Commission take steps to encourage homogeneity by 
imposing key  parameter^.'^ Finally, in response to a concern raised in the Notice, SkyBndge stated that 
U.S.-licensed systems of a homogeneous design might be obligated to share with foreign systems that do 
not have the same design, jeopardizing their global  operation^.^^ 

B. Spectrum-Sharing Plan Chosen 

18. Our objectives in choosing among the proposed shanng options are to choose a 
technologically neutral option, t o  avoid spectrum warehousing, and to encourage system flexibility to 
promote spectrum c oordination. These are essentially t he same o bjectives pursued in the c hoice o f a  
shanng method for NGSO FSS systems in the Ku-Band, where the Commission proposed the same four 
shanng  option^.'^ W hile there are differences in the physical c haracteristics and 1 nter-senice shanng 
constraints between the Ka- and Ku- frequency bands, the system operations of the two services will be 
quite similar. The adoption of similar sharing rules for the two services is therefore operationally 
appropriate and offers the benefit of administrative efficiency and may enhance the development of 
technology applicable to both services. As we decided in the case of NGSO FSS systems in the Ku-Band, 
we again find that the Avoidance of In-line Interference Events spectrum shanng method best meets all 
of our objectives. We therefore adopt this proposal as the basis of our Ka-Band NGSO FSS sharing rules. 

19. Under optimal circumstances when using the adopted spectrum sharing method, all Ka-Band 
NGSO FSS licensees will be allowed to operate throughout the spectrum designated for this sewice. 
Operating conditions will be less than optimal when Earth stations and space stations of different systems 
move into an alignment that creates an in-line interference event. As the Commission noted in the Ku- 
Band NGSO FSS Report & Order, at the present early stage of system design and development, there is 
no certain measure of the percentage of time when systems will have access to the entire spectrum versus 
the amount of time when they will be required to mitigate in-line interference events. Based upon the 
best estimates in the records in both proceedings, however, we anticipate that NGSO FSS licensees will 
have the freedom to operate in the entire designated spectrum for 90% or more of the possible operating 
time. 

20. The Avoidance of In-Line Interference Events shanng method we adopt today provides 
necessary regulatory direction while allowng market forces to direct the course of this new service. So 
long as NGSO FSS operators avoid causing in-line interference events between systems, they are free to 
design any constellation and any semce offenngs best suited for their business plans and the markets they 
seek to serve. This serves our technological neutrality objective. The Avoidance of In-Line Interference 
Events also accomplishes our second objective, which is to avoid spectrum warehousing. Warehousing 

' O  See, e.g., SkyBndge Comments at 9. 

3 '  @contact Comments at 18. 

Teledesic Comments at 14. 32 

33 TRW Comments at 13. 

l4 Id. at 14. 

SkyBridge Comments at 10. 35 

36 Ku-Band NGSO FSS Notice, 16 FCC Red at 9687. 
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can hinder the availability of services to the public at the earliest possible date, when one system is able to 
block entry by other entities willing and able to proceed immediately with the construction and launch of 
their satellite ~ysterns.~' In this service, however, because all licensees will be free to operate throughout 
the spectrum, no licensee will have the ability to impede the operahons of other licensees. Our third 
objective is met as well, for we believe that the technical cntena we adopt for this service incorporate 
sufficient flexibility to promote coordination among all operatmg Ka-Band NGSO FSS systems. Beyond 
the minimum availability that is guaranteed by the default method described herein, these rules provide 
incentive and opportunity for operating systems to coordinate among themselves to improve their 
operating capacity. If they do so, they can increase the amount of time when they can operate freely 
throughout the designated spectrum, thus increasing their system capacity. Prior to the launch of its first 
satellite, each NGSO FSS licensee will also be required to complete coordination with all other 
operational NGSO FSS licensees and with Government FSS systems. 

2 1. We are not persuaded of the merit in either variation on shanng options proposed by Second 
Round  applicant^.^^ First, we note that @contact has revised its comments to support the Avoidance of 
In-Line Interference Events option, withdrawing its variation on the band segmentation  option^.^' TRW 
proposed adoption of the Avoidance of In-Line Interference Events sharing option, but it asks the 
Commission to establish and impose uniform system  parameter^.^' Because one of our primary goals in 
choosing among the sharing options is technologcal neutrality, we will not impose uniform system 
parameters. Although we are open to allowing uniform system parameters where the licensees agree to 
uniformity for their own reasons, we will not impose uniformity by regulahon. We find that all our stated 
objectives are best met by the Avoldance of In-line Interference Events sharing method, and we therefore 
adopt it as the basis of our Ka-Band NGSO FSS shanng rules. 

C. Teledesic Coordination Priority 

22. In the Notice, the Commission sought comment on issues of spectrum sharing and 
coordination between prospective Second Round NGSO FSS licensees and Teledesic, which was the sole 
NGSO licensee in the First Round.4' When it adopted its 7Krd Report and Order, the Commission stated 
that it expected all non-Government NGSO FSS systems to be responsible for some portion of the burden 
of inter-system sharing.42 The Third Report and Order also advised that the Commission would 
recognize system design changes proposed by licensees as a sign that a licensee seelung authonty for 
design changes could accommodate sharing with other systems. In a petitlon for reconsideration of the 
Third Report and Order, Teledesic asked the Commission to clanfy the relationship between licensees in 
one round and applicants In later processing rounds. The Commission's Teledesic Reconsideration Order 
determined that licensees who had made progress in implementing their systems would not have to 
significantly alter their systems to accommodate later  applicant^.^^ If, on the other hand, a licensee such 

Firsr Columbia Milestone Order, 15 FCC Rcd 15566, 1557 1 (2000). 

See 7 15, above. 

@contact LLC Notice of Ex Parte Presentation in IB Docket No. 02-19 (filed May 13, 2002). 

Uniform system parameters would consist of some combination of identical orbital characteristics. For 
example, we could require all systems to design low-Earth orbit systems so that their satellites travel in harmonized 
orbits without nsk of collision or harmful interference. In its reply comments, TRW asserts its belief that some 
harmonization of system parameters will occur due to t e c h c a l  and market realities facing the proposed operators. 
TRW Reply at 4. 

37 

38 

39 

40 

4 1  Notice, 17 FCC Rcd at 2812. 

42 Third Report and Order, 12 FCC Rcd at 22324. 
43 Teledesic Corporation Petition For Clarification And/or Reconsideration Rulemaking to Amend Parts 

I .  2. 21 and 25 of the Commission's Rules to Redesignate the 27.5-29.5 GHz Frequency Band, to Reallocate the 
(continued ....) 
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as Teledesic significantly modified its system parameters, its progress in implementing its system would 
not be impeded by modifications made necessary by shanng with new entrants. 

23. Teledesic did m fact seek a significant modification of its system in a February 2002 
application filed just days after the Commission adopted the Notice in this proceeding.u Teledesic 
proposed to make numerous design changes to its system, including decreasing the number and 
inclination of its orbital planes, and decreasing the number of proposed satellites from 288 to 30. 
Teledesic also proposed to change the orbital altitude of its system, from the low-Earth orbit authorized in 
its license to a medium-Earth orbit. The merits of Teledesic’s modification application will be addressed 
by the International Bureau in a separate licensing proceeding. 

24. As presaged by the Commission’s decision in the Teledesic Reconsideration Order, 
Teledesic’s modification application has a direct impact on coordination and sharing methods considered 
in this proceeding as well. Teledesic maintains that its modification application is an entirely separate 
proceeding, and asserts that it retains First Round coordination pnonty over all systems licensed in the 
Second Round as a matter of law.45 The Second Round applicants, on the contrary, are united in the view 
that as a result of its proposed modification, Teledesic is no longer entitled to coordination priority over 
Second Round licensees.46 In its Reply to them, Teledesic counters that the other comments fail to 
distinguish between coordination priority and coordination  outcome^.^' Teledesic states that coordination 
priority dictates which party is responsible for initiating coordination discussions. Teledesic asserts that 
requiring each new entrant to request coordination from each incumbent operator is the traditional 
approach. 

25. We find that o ur traditional approach t o  c oordination i s indeed t o  require new entrants t o  
request coordination from incumbent operators, but we also find that this approach provides no guidance 
in this situation, because there is no incumbent operator with an operating system. Although Teledesic 
was licensed in 1997, it still does not have a single satellite in orbit. As the only First Round licensee, 
Teledesic would have had priority over new Second Round entrants as an incumbent operator If it were 
operating its system. The fact that it is not yet operating is the first indication that its system has 
flexibility to adapt t o  accommodate new  entrant^.^' The  adaptability of T eledesic’s system is further 
proven by its latest modification application. The International Bureau has already granted one request 
from Teledesic to modify its system, transforming a constellation of 840 satellites in 21 NGSO orbital 
planes to a system consisting of 288 satellites in 12 orbital planes4’ The pending modification 

(...continued from previous page) 
29.5-30.0 GHz Frequency Band, to Establish Rules and Policies for Local Multipoint Distribution Service and For 
Fixed Sarellire Services, Memorandum Opinion and Order, FCC 02-6, 17 FCC Rcd 2489 (2002) (“Teledesic 
Reconsideration Order”). 

Teledesic LLC, Application to Modify Authorlzation to Launch and Operate a Non-Geostationary 
Fixed-Satellite System, SAT-MOD-2002020 1 ; Public Notice Report No. SAT-00 100 (February 14,2002). 

Teledesic Reply at 3. While Teledesic argues that the Commission grant of a license to it as the sole 
Flrst Round licensee grants it coordhahon pnority over second round systems as a “matter of law,” the law at issue 
IS a Comssion licensing decision that can be amended or revised by the Comrmssion. 

44 

45 

46 TRW Comments at 3; @contact Comments at 4; Hughes Comments at 15; SkyBridge Comments at 3. 

Teledesic Reply at 3. 

See Teledesic LLC News Release, “Teledesic Suspends Work Under Satellite Contract” (September 30, 
2002), h~:/~www.teledes~c.com/newsroomiarticles/lO-O 1 -2002.html. 

In the Matter of Teledesic LLC. for Minor Mod$catron of License IO Constmct. Latrnch and Operate a 
Non-Geostationav Fixed Satelhte Seruzce System, Order and Authorization, DA 99-267, 14 FCC Rcd 2261 (Int’l 
Bur. 1999). 
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application proposes a system of 30 satellites, and proposes to change the system’s altitude from low- 
Earth orbit to medium-Earth orbit. Commission policy has generally been to allow satellite licensees to 
modify their systems as they deem necessary to meet changes in technology or market demands, provided 
they meet their system implementation milestones. At the same time, we believe that a satellite system 
with a continually evolving system design is manifestly able to redesign to accommodate intra-service 
coordination. 

26. In any case, we note that Teledesic’s proposed modification may simplify coordination in the 
band because, other things being equal, NGSO licensees can more easily coordinate with an NGSO 
constellation that has 30 satellites instead of 288. The reduced level of complex coordination in this band 
further limits the need t o  develop and maintain an intncate set  of 1 nter-system coordination pnonties 
among operators in this band. 

27. We therefore find that Teledesic must share the burden of coordination equally with Second 
Round licensees. All operating systems will have access to the entire available Ka-Band spectrum except 
during in-line interference events. As explained in the discussion of implementation, below, whenever 
two NGSO FSS systems are coordinating to avoid an in-line interference event, the default mechanism is 
that they will split the available spectrum for the duration of the event. Traditional Commission practice 
will be implemented in this coordination, as well, because prior to the launch of its first satellite, each 
NGSO FSS licensee must complete coordination with all other operational NGSO FSS licensees and with 
Government FSS systems, including a choice of “home base” spectrum when the default mechanism IS 

needed. In these coordinations, the first launched and fully operating system has the choice of which half 
of the available spectrum will be its home base for the duration of in-line interference events with the 
other system. But as there is no difference in quantity or hnd  between the halves of the spectrum, this 
first choice, a kmd of coordination.pnority, has little significance. 

28. Our decision on Teledesic’s coordination prionty is equitable and advances the public 
interest. Under its system implementation milestones, Teledesic should be in the process of constructing 
its first two satellites, which must be complete by January 2004.50 It is not required to commence 
construction of its remaining satellites until January 2004. Teledesic therefore has the remainder of this 
year to incorporate any design changes that could be required by coordination into the two satellites that 
should be under construction, and should be able to incorporate any necessary changes into the design of 
its remaining satellites before construction on them commences, Having made such significant revisions 
to its satellite system since receiving its license, Teledesic is unlikely to suffer any prejudice from its loss 
of coordination priority over Second Round licensees. We also believe that adopting and enforcing a 
coordination priority for Teledesic would unfairly prejudice the Second Round licensees. In any event, it 
remains the case that whichever system launches first and is fully operational will establish priority. We 
believe this approach provides the proper incentive to bring spectrum into use while adequately protecting 
all systems from interference. 

D. 

29. The Avoidance of In-line Interference Events method that we adopt for spectrum sharing 
among NGSO FSS systems in the Ka-Band frequencies is the same sharing method that the Commission 
adopted last year for use among NGSO FSS systems In the Ku-Band freq~encies.~’ Given the Sa-Ong 
similarities between Ku- and Ka-band NGSO FSS system characteristics that we have previously noted, 
our choices for implementing Avoidance of In-Line Interference Events in the Ka-band are informed by 
the Commission’s decision in the Ku-Band NGSO FSS proceeding as well as the record in this 

Teledesic LLC Application for Authority to Construct. Launch and Operate a Ka-band Satellite System 

Implementing Avoidance of In-Line Interference Events 

50 

in the Fixed-Satellite Service, Order and Authonzahon, DA 01-229, 16 FCC Rcd 2501 (Int’l Bur. 2001). 

5 ‘  Ku-Band NGSO FSS Report & Order, 17 FCC Rcd at 7854. 
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proceeding. Indeed, half the applicants in this proceeding are also Ku-Band applicants, and other Ka- 
Band applicants also filed comments in that proceeding. 

30. The core decisions necessary to implement the avoidance of in-line interference technique 
among NGSO FSS systems are the definition of an in-line interference event, and a baseline default 
shanng mechanism that allows contmuous operation of NGSO FSS systems even when intra-system 
coordination fails for any reason. In the Ku-Band NGSO FSS proceeding, the Commission adopted a 
definition of in-line interference events based on an angle of Separation between satellites approaching 
perfect alignment with a gven Earth station. W e  decide today to adopt the same angular separation 
definition of in-line events in this Ka-Band NGSO FSS proceeding. 

1. Defining In-Line Interference Events 

a. Definitions Considered 

31. In the Norice, the Commission stated the need to establish an unambiguous technical 
definition of in-line interference parameters should it choose avoidance of in-line interference as the 
method for intra-service sharing among NGSO FSS licensees.’* The Notice discussed using the change in 
total system noise power, a definition also proposed in the Ku-Band NGSO FSS proceeding, but noted 
concern that this long-term interference criterion might not be appropriate in the short-term situations that 
charactenze NGSO interference. The Notice then proposed to define in-line interference events by the bit 
error rate (“BER’) time allowance method.53 The comments and reply comments on the Notice discussed 
these two definitions and also proposed the angular separation method since adopted by the Commission 
in the Ku-Band NGSO FSS proceeding. 

32. The comments are unanimous in rejecting a definition based on the change in total system 
noise power. We are persuaded by the comments that the physical differences of NGSO systems render 
that measurement - which is successfully used in a geostationary satellite orbit environment - unfit for 
this purpose. We will therefore reject its use as a measure of in-line interference. We focus instead on 
the choice between angular separation and bit error rate time allowance. 

33. Teledesic proposed that an in-line interference event be defined by an aggregate interference 
time allowance of 10 percent of the time allowance for the BER specified in the short-term performance 
objectives of the system. This proposal is based on recommendations developed in recent International 
Telecommunication Union R adlocommunication S ector ( “ITU-R”) w orking p arty studies o n  aggregate 
interferen~e.’~ Teledesic also proposed a means by which the BER time allowance can be modified to 
address NGSO FSS systems that require heawer coding to compensate for rain fading,5s and proposes 
means to apportion intra-service in-line interference generated by multiple systems.56 SkyBndge 
commented that short-term performance objectives could b e  based on a time allowance for BER, but 
stated that Teledesic’s proposed method, while perhaps more accurate, is far too complex for a default 
coordination so l~ t ion .~’  

5 2  Notice, 17 FCC Rcd at 2817. 

53 Notice, 17 FCC Rcd at 2817. The blt error rate time allowance defrnition favored by Teledesic Was 
introduced by Teledesic comments in the Ku-Band proceeding. Teledesic LLC Comments on Ku-Band NGSO FSS 
Notice, IB Docket No. 01-96 (filed July 5, 2001). 

Teledesic Reply at 9- I 1. 

5 5  Teledesic Comments at 2 1. 

Teledesic Comments at 22 .  

SkyBridge Reply at 15. 
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34. In its comments in t h s  proceeding, SkyBndge refers to its detailed discussion of 
implementing avoidance of in-line interference events in the Ku-Band NGSO FSS proceeding, where it 

proposed defining the event as an Earth-based separation angle of 10 degrees between NGSO FSS 
 satellite^.^' In this proceeding, SkyBridge proposes that the angle of separation definition be modified to 
take into account higher power systems. SkyBridge also proposes, for consideration in this proceeding, 
what it terms “more rigorous” approaches to defining in-line interference events, which could use 
synchronization loss in communications links as the basis for the choice of an optimum angle of 
~epara t ion .~~  Teledesic disagrees with SkyBridge’s assertion that the latter’s synchronization loss 
definition is less complicated, but agrees that a satisfactory definition could be crafted using either 
approach.60 T RW a lso joins S kyBndge i n proposing to define i n-line i nterference e vents i n terms o f 
angular separation between two satellites of different systems as viewed by an earth station antenna.6’ 
TRW proposes a five-degree angle of separation.62 

b. Definition Adopted 

35. When the Commission adopted the Notice in this proceeding in February 2002, it proposed to 
adopt the BER time allowance method to define in-line interference events among Ka-Band NGSO FSS 
systems. The Commission subsequently considered the record on this same issue in the Ku-Band NGSO 
FSS proceeding, where it decided to adopt a 10-degree angle of separation as the definition of an in-line 
event in that very similar service.63 Based on that decision and the record in this Ka-Band NGSO FSS 
proceeding, we again adopt the IO-degree angle of separation as the definition of an in-line interference 
event. 

36. As the Commission did in the decision on NGSO FSS systems in the Ku-Band, we emphasize 
again that the definition of an in-line interference event that we adopt for regulatory purposes in no way 
prevents satellite operators from using the BER time allowance definition or any other definition in 
coordinations aimed at achieving more efficient or optimum results between themselves. Coordination 
between systems to avoid events can use any or all of the proposed definitions to define more precisely 
the occurrence of in-line interference events between the coordinating systems. By defining more 
precisely the events between them, systems can increase the amount of time each system is able to operate 
in the entire available spectrum. In order for the Commission to administer NGSO FSS sharing in the 
same frequencies, however, we must adopt a baseline definition of an in-line interference event that is 
used as the standard to define the entire set of in-line interference events between two systems and to 
dictate when the fallback or default method of operation is used whenever coordination fails for any 
reason. 

37. Our goal is to adopt a clear and enforceable standard that is easily understood by all parties. 
We therefore adopt an Earth-surface based (topocentnc) angular separation standard to define In in-line 
interference event. We do not adopt the BER time allowance definition. The commenters that addressed 
the issue of defining in-line interference events agree that the BER time allowance method is perhaps the 
most accurate method for defining in-line interference events. We find no reason to disagree with that 

SkyBndge Comments at 13. 

59 SkyBridge Comments at I4 

Teledesic Reply at 1 1. 

TRW Comments at 5. 

TRW Comments at 6. 

Ku-Band NGSO FSS Report & Order, 17 FCC Rcd at 7854. Teledesic later filed a petition in which it 
asked the Comrmssion to reconsider the definition adopted in the Ku-Band proceeding. We will address the 
arguments raised in that petitlon m a separate decision in the Ku-Band proceeding. 
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assessmenf but we nevertheless find that the method is unsuited for the regulatory purpose at hand 
because it is simply too complex for either the parties or the Commission to administer on a routine basis 
and generates few, if any, corresponding public interest benefits.64 While in-line interference events will 
occur in a small number of the annual operating hours of these systems, they will indeed occur, regularly 
and repetitively. This predictability of in-line interference events allows systems to plan mitigation 
efforts to avoid interference in a manageable manner. But the sheer number of these recurring events 
requires that the Commission be able to regulate t lm sharing methodology without having to regularly 
intervene in the coordination process. 

38. In this case, adopting an accurate, reliable and easily administered definition of in-line 
interference will better serve the public interest than a definition that, while potentially technically more 
accurate, requires costly, time-consuming analysis from all the parties involved. A single fixed angle of 
separation will allow a simple, objective identification of the universe of in-line interference events 
between any two systems. In order for systems to predict where in-line interference events will occur, 
NGSO FSS systems must exchange ephemeris data on a frequent basis to identify space stations and their 
movement. We have already required this of the Ku-Band systems,65 and will also require it of the Ka- 
Band systems. Coordinating systems will t hen exchange the geographic location of their fixed Earth 
stations. Each licensee will enter the ephemens data on space stations, the geographic coordinates of 
Earth stations, and a 10" angle of separation as inputs in basic software simulation that can quickly 
identify each and every in-line interference event between the systems entered. Unlike the BER 
methodology, the single fixed-angle approach provides little or no room for disagreement over where in- 
line interference events occur. 

39. Our choice of angular separation to define in-line interference events also allows simple 
regulation of what the licensees must do when events occur, and how long they must do it. The default 
sharing mechanism that we adopt below requires licensees to split the assigned uplink and downlink 
spectrum equally between them for the duration of their satellites' passage through a 10" angle of 
separation. This method therefore a lso d efines the minimum a mount o f t ime for  which licensees c an 
assume they will have unhindered operation. Licensees will have full use of the Ka-Band NGSO FSS 
spectrum at all times except when satellites are within the 10" angle, and they will have use of half the 
Ka-Band N GSO F SS s pectrum d uring t hose e vents for the individually a ffected space s tations.66 W e 
allow and encourage - but do not require -- licensees to coordinate between and among themselves to 
further optimize the amount of operating time in which they avoid in-line interference events, often by 
defining a smaller angle of separation. 

40. We note that studies conducted by Teledesic, with results filed in the record, indicate that the 
applicants in this proceeding can expect to operate at least 94% of the time with one or more satellites 
unconstrained by mitigation measures taken to avoid in-line interference  event^.^' We appreciate that 
some satellite service business models require higher percentages of time for unconstrained operation. 
We provide the means and the incentive for systems to achieve those improved operations, but will not 
~nvolve the Commission in compelling that result. In keeping with our overall goals in the choice among 
sharing options, we seek to avoid promoting any particular technological solution. There are a number of 

But see 941,  infra, for discussion of regulatory lmtatlons of the BER method. 64 

'' 47 C.F.R. 9 25.271(e) 
66 

Thls assumes two systems are involved m the in-line mterference event. Where three system are 
involved, each system would be required to split the available uplmk and downllnk spectrum mto h d s .  Comments 
filed ~n the Ku-Band NGSO FSS proceeding predicted that as a matter of statistical probability based on 
Independently movmg satellite constellations, the vast majonty of in-line interference events will involve only two 
system. Ku-Band NGSO FSS Report and Order, 17 FCC Rcd at 7852. 

67 Teledesic Ex Parte Notice at 7-8 (filed June 25, 2002). 
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system design options that applicants can choose to employ if they seek to minimze or even eliminate the 
times when their system will be the victim of an in-line interference event. On the other hand, applicants 
that value economy over what mght  be a more expensive technolopcal solution may choose to reach for 
more optimum sharing through coordination with other systems, or may simply choose a business model 
that works in the minimum amount of operating time and spectrum guaranteed by the default shanng 
method. 

41. We do not adopt the BER time allowance definition of in-line interference events because it 
is overly complicated for use in defining baseline operation. First, as noted above, the angular separation 
method allows three inputs in a software simulation to define simply where in-line interference events 
occur between two systems. In the BER time allowance rule Teledesic proposed in this proceeding, 
discussions between two systems can break down at their inception over the threshold question of where 
events occur. The systems must conduct their respective time-consuming evaluations of the precise angle 
of separation necessary to protect their systems vis a vis the other system, and then must agree on the 
avoidance angles to be used in order to agree on the universe of in-line events." Teledesic proposes that 
the systems work on this for as much as four months, then resort to binding arbitration if they cannot 
agree on where events occur. Second, i f  the systems do agree, or after arbitration, the systems then 
coordinate on mitigation methods to use when in-line interference events occur. Third, failing successful 
results from mitigation discussions, Teledesic proposes that the systems resort to the default shanng 
method we adopt, which is to split the available operating spectrum. Use of the BER time allowance 
definition also requires further definition when more than two systems are operating, with the time 
allowance adjusted to smaller percentages as new systems become operational. 

42. SkyBridge and Teledesic agree that either the BER time allowance or some measurement of 
link synchronization loss would most accurately define the precise angle of separation necessary to 
protect the operations of every respective pair of operating systems. Although we encourage all systems 
to e mploy e ither o f these measures t o  optimize their operating e fficiency, w e  find that the B ER time 
allowance method is overly complicated for use in defining in-line interference events for purposes of our 
regulations. In addition, it also creates too much potential for inter-system impasse that the Commission 
may be called upon to resolve. 

43. Instead, we adopt a definition o f i n-line i nterference events that is based on a 10-degree- 
avoidance angle between satellites of different networks. The choice of a specific degree of angular 
separation requires a balancing of technical goals. Larger angles may be required to limit interference 
between systems that either are very susceptible to interference or are more likely to cause it. On the 
other hand, if the angle is too large, the efficiency of the orbit is greatly reduced, as there will be an 
increase in the percentage of time that satellite operations are restricted. We note that in its filings, 
Teledesic included an evaluation of the avoidance angles required to ensure optimum protection of all the 
applicants in  this proceeding at the level that would be prescnbed by using the BER time allowance 
method of d e f i n i t i ~ n . ~ ~  Out of 30 possible combinations of applicant systems, Just 5 of the combinations 
require an angle of separahon greater than 10 degrees. Based upon the information in this proceeding, 
and comparable information on differing system designs in the Ku-Band proceedlng, we set the baseline 
definition at a 10-degree angle of separation to reduce the impact on 'systems that may be more 
susceptible to interference while not overly constraining others. Although our preliminary analysis of the 
charactenstics of Ka-Band transmissions indicates that an angle of separation even less than 10 degrees 
could provide ample separation in these frequencies, as compared to what is necessary for Ku-Band 
transmissions, there is little technical support in this record for that proposition. We therefore choose a 
baseline 10-degree angle of separation. If experience upon implementation leads to proof that a smaller 

68 Teledesic Reply at 14. 

69 Teledesic Ex Parte Notice at 5 (filed June 25,2002). 
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angle can provide ample separation in the Ka-Band, we may revisit this angle of separation. We expect 
system transmitter designers to take the 10-degree angle of separahon into account as they balance the 
Earth station antenna diameters and input power levels in their systems. 

2. Default Sharing Mechanism 

44. There are at least two possible techniques for coping with in-line interference events: 
frequency isolation and satellite diversity.” With satellite diversity, NGSO FSS systems can avoid an in- 
line interference event by selecting another visible satellite within their system constellation (performing 
a hand-over process) whenever the current satellite approaches the in-line event with a satellite operating 
in another NGSO FSS system constellation. Coordinatmg between themselves, NGSO FSS systems can 
employ satellite diversity in combination with other available interference mitigation techniques to avoid 
in-line interference events. With frequency isolation, each satellite operator resorts to a specific portion 
of the spectrum designated for Ka-Band NGSO FSS. Either method of coping with in-line interference 
events requires close cooperation of the involved NGSO FSS operators, including, at a minimum, 
penodic exchanges of ephemeris data. In the Notice, the Commission proposed to require frequency 
isolation in the event that operating systems could not reach a coordination agreement with a new 
entrant.” The comments that addressed the issue support the Commission’s default proposal.” 

45. In order to implement avoidance of in-line interference events in this service, we adopt 
frequency isolation as the default sharing mechanism by segmenting the shared frequency bands. This 
default sharing mechanism will be employed from the inception of operations for each system, for all its 
in-line interference events, unless and until that operator reaches alternative coordination agreements with 
other operators for use in their respective in-line interference events. We require that operators establish 
an i n-line event spectrum s hanng procedure b ased on  t he frequency i solation technique. I n order for 
frequency isolation to be employed as the default sharing mechanism, the operators must know which 
segments o f  the shared bands will be  used. W e therefore require that, p nor to the launch o f its first 
satellite, e ach NGSO FSS licensee must complete c oordination with all other operational NGSO FSS 
licensees and with Government FSS systems, and choose its home base spectrum vis a vis every other 
operational system.73 This required coordination will segment the entire uplink and downlink spectrum 
among the operating systems involved in the predicted specific in-line interference event for the duration 
of the event. During all other times, NGSO FSS systems can operate using the entire designated and 
licensed NGSO FSS Ku-Band spectrum. More precisely, and talung into account the definition of an in- 
line interference event that we have adopted, when satellites of different networks reach positions at 
which the topocenmc angle74 between them is less than 10 degrees, as measured from an operating Earth 
station, the parties shall split the frequency band equally according to their chosen home base spectrum. 

E. Service Rules 

46. The Commission’s n i r d  Reporl and Order focused on issues common to both GSO and 
NGSO systems throughout the K a-Band, and deferred consideration of i s u e s  specific t o  i ntra-service 
shanng among NGSO systems in the Ka-Band. After requesting comment on those issues in this 
proceeding, we now consider a number of additional service rules that will apply to all Ka-Band NGSO 

lo See ITU-R S. 143 1. In addition to these two primary mitigation methods, NGSO FSS System5 may ah0 

” Nolice, 17 FCC Rcd at 28 16, 

be able to employ alternate polarization to avoid in-line interference events. 

SkyBridge Comments at 18; Teledesic Reply at 15; TRW Comments at 7; TRW Reply at 2 .  

A system is deemed operational when at least one of its satellites reaches its intended orbit and initiates 

An angle with its vertex at a pomt on the surface of the Earth. 

73 

transmssion and reception of radlo signals. 
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FSS licensees. In addition, the Commission recently adopted new licensing procedures to speed delivery 
of satellite services to  consumer^.^^ Many of the rules adopted in the Space Station Reform Order will 
apply to applicants in this Ka-Band NGSO FSS, including the elimination of the satellite anti-trafficlung 
rule. 

1.  Financial Qualifications 

47. The Notice proceeded from the assumption that a spectrum sharing plan could be devised 
to accommodate all the pending applicants’ proposed systems as well as future entry. The Commission 
consequently did not propose a stnct financial qualification standard for applicants in the Ka-Band NGSO 
FSS. Moreover, in our recent Space Station Reform Order, we eliminated the financial qualification 
requirement from our We found that the requirement was not determinative of whether a space 
station applicant would proceed with the construction of its system in a timely manner. Instead, to serve 
the purpose of detemng hvolous or speculahve applications, we adopted a bond req~irement.~’ All 
applicants for NGSO FSS Ka-Band licenses will be required to execute a $7.5 million bond payable to the 
U.S. Treasury within 30 days of grant of their license, as a condition of their licenses.78 The bond will be 
payable upon failure to meet any system construction milestone, including voluntary surrender of licenses 
before a milestone date. This bond requirement will provide assurance that the Ka-Band licensees are 
fully committed to constructing their satellite facilities. 

2. Implementation Milestones 

48. In the Notice, the Commission proposed that all NGSO FSS Ka-Band licensees would be 
required to adhere to a stnct timetable for system implementation. The Commission proposed 
implementation milestones that track the schedules recently imposed on other NGSO systems, including a 
requirement that NGSO FSS licensees enter into a non-contingent satellite manufacturing contract for the 
system within one year of authorization. The Commission further proposed to require that a licensee 
complete critical design r e ~ i e w ’ ~  w ithin two years o f authorization, begin p hysical c onstruction o f a  11 
satellites in the system within two and a half years of authorization, and complete construction and launch 
of the first two satellites within three and a half years of authonzation. Each licensed NGSO FSS system 
would have to be launched and operational within six years of authorization. The Commission proposed 
to require operators to submit certifications of milestone compliance within 10 days following a milestone 
specified in their authorization. Alternatively, the Commission proposed tying NGSO FSS licensees to 
the ITU “Bringing Into Use” date.” If that were done, the Commission could require licensees to 

l5 Space Station Reform Order, FCC 03- 102 

Id. a t 1  164. 

77  id. at 7 167-172. 

Id at 7 168. The amount of thls bond is subject to detailed consideration in a further notice of proposed 

19 The cntical design review is the stage m the space station implementation process at which the design and 

See ITU RR Art. S11.44. Generally, ITU Radio Regulations require that the satellite be “brought-into- 
use” (BIU) no later than five years from the date the ITU publishes the advance publication information. ITU Radio 
Regulations Article S11.44. The ITU may extend the BIU date by two years under the conditions specified in ITU 
Radio Regulations Articles S11.44B through S11.441 (launch failure; launch delays due to circumstances outside the 
control of the admmstration or operator; delays caused by modifications of satellite design necessary to reach 
coordmation agreements; problems in meeting the satellite design specifications; delays m reaching coordinatlon 
after a request for ITU Radiocommunication Bureau assistance; fmancial circumstances outside the control of the 
a h s t r a t i o n  or operator; and force maleure). 

78 

rulemaking. 

development phase ends, and the manufacmg phase begins. 
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demonstrate that they are on a launch manifest at a designated time prior to the Bnngmg Into Use date for 
this service in the database of the ITU. 

49. In the Third Report and Order, the Commission adopted a milestone schedule that 
already applies to GSO FSS and NGSO FSS Ka-Band licensees. In addressing the milestone issues raised 
in the Norice, we therefore decide whether to retain the existing rule, or to modify the milestones schedule 
applicable to all NGSO FSS Ka-Band licensees. 

50. Comments on the issue of milestones were split. @contact and SkyBridge favor linlung 
C o m s s i o n  milestones to the ITU “Bnngng Into Use” date, for the sake of harmony between domeshc and 
intemahonal deadlmes, and in order to preserve the U S .  nahonal interest in priority of t h s  service in these 
fiequencies.” Hughes, Teledesic and TRW prefer to maintam our current rule wth no changes.8’ Teledesic 
suggested defen-ing consideranon of any modificanons to the current rule to the Commission’s Space Station 
Reform NPRM.83 

5 1. We do not adopt the alternative proposal to tie our milestones to ITU “Bnngmg Into Use” 
dates, b ecause w e prefer to preserve the i ndependence o f C omiss ion  d eadlines. I TU ‘‘ Bringmg Into 
Use” dates occur five to seven years after the ITU publishes advance notification of a new satellite 
service.84 In this case, the ITU milestones for bringmg these frequencies into use will occur, at the latest, 
in May 2005. Although the initiation of a new service sometimes requires lengthy spectrum allocatlon 
proceedings and processing rounds at the Commission, resulting in milestones that approach or even 
surpass ITU deadlines, we prefer to retain our flexibility to insist on separate deadlines for U.S. licensees. 

52. Because we have adopted the avoidance of in-line interference events method of sharing 
for this service, no licensee‘s tardy implementation will hinder the operations of systems that are 
implemented promptly. Consequently, we do not have one of the warehousing concerns that is typically a 
motivation for milestones. We are nevertheless obligated to ensure that the public interest in efficient use 
of spectrum resources is met. NGSO FSS applicants must be prepared to move expeditiously upon 
licensing or expect to lose their licenses. We will therefore insist on strict adherence to milestones in this 
service. We are not persuaded by the applicants’ comments that modified milestones are intrusive or 
burdensome on  operator^.^^ Licensees have successfully met or surpassed our implementation milestones 
in other bands and other services, and we have no reason to believe that the Ka-Band NGSO FSS 
licensees cannot perform similarly. Even if these charges were true, however, the unwarranted 
warehousing of spectrum is itself i ntrusive and burdensome on other a pplicants and the p ublic. This 
burden weighs more heavily in our consideration than that imposed on the NGSO FSS licensees’ system 
implementation plans. We find that a n  a dditional m ilestone for c ompletion of c ritical design review 
reflects an accepted business practice in the satellite construction industry, and therefore an observable 
milestone in the construction of new satellite systems. We also find that the modification to recyire entry 
into a non-contingent satellite manufacturing contract is a milestone enforced by the Commission in other 
satellite services. Requinng commencement of construction on all satellites in the system within two and 
a half years of license grant is only six months less time than the existing rule. 

8 ’  @contact Comments at 20; SkyBndge Comments at 20. 

Hughes Comments at 27-28; Teledesic Comments at 26. 

Teledesic Comments at 26 (citing Amendment of rhe Commission‘s Space Station Licensing Rules and 
Policies. Nohce of Proposed Rulemakmg, IB Docket No. 02-34, 17 FCC Rcd 3847 (2002) (“Space Station Reform 
N P M ‘ ) ) .  

83 

See supra at n. 80. 

See Hughes Comments at 29. 

84 
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53. In our Space Station Reform Order, we recently discussed the regulatory philosophy 
behind our milestones policy, and adopted genenc milestones schedules for all satellite services.86 The 
generic milestones adopted correspond to the modified milestones schedule proposed in this proceeding. 
Accordingly, the following genenc implementation milestone schedule applies to NGSO FSS systems in 
the Ka-Band frequencies. 

One year: 
satellite system. 

Enter into a binding non-contingent contract to construct the licensed 

0 Two years: Complete the cntical design review of the licensed satellite system. 

Two years, six months: 
licensed satellite system. 

Begin the construction of the first two satellites in the 

0 Three years, six months: Launch and operate the first two satellites in the licensed 
satellite system. 

Six years: Bring all the satellites in the licensed satellite system into operation. 

These milestones will be incorporated as conditions in all NGSO FSS  license^.^' Non-compliance with 
implementation milestones will result in cancellation of the authonzation and loss of the performance 
bond. Licensees must submit certifications of milestone compliance withn 10 days following each 
milestone specified in their authorization. Failure to file a timely certification of milestone compliance, 
or filing disclosure of non-compliance, will result in automatic cancellation of an operator's system 
authorization with no further action required on the Commission's part. 

3. Reporting Requirements 

The Notice proposed to apply to the NGSO FSS a slight vanation of the Part 25 rules 
governing reporting requirements for Ka-Band FSS systems. Ka-Band FSS licensees are requlred to file, on 
June 30 of each year, an annual report with the Comrmssion describing: the status of satellite construction 
and anticipated launch d ates, including any major d elays o r  problems e ncountered; a 1 isting o f any n on- 
scheduled space station outages; and an identification of space stations unavailable for service.88 Any 
anhcipated delay in these schedules requires a request for an extension of time. The commenters generally 
support our proposed reporting requlrernents. Only @contact supports its proposal to require quarterly 
reports; most of the other applicants oppose more frequent rep~rting. '~ Because we find that quadrupling the 
number of reports is unlikely to provlde sufficient benefit to outweigh the additional burden on licensees and 
staff, we do not adopt @contact's proposal for quarterly reports. 

54. 

4. Orbital Debris Mitigation 

55.  In the Notice, we proposed to adopt a requirement that NGSO FSS applicants disclose 
their orbital debris mitigation plans. Orbital debris and related mitigation measures could affect the cost, 
reliability, and safety of satellite operations, thus affecting the larger and more effective use of radio in 

Space Station Reform Order, at 

See Space Station Reform NPRM, 17 FCC Rcd at 3882. 

See 47 C.F.R. 8 25.145(g). 

@contact Comments at 20; Hughes Comments at 3 1; Teledesic Comments at 22; TRW Comments at 20. 

173-208. 86 

87 

88 

89 
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the public interest.g0 Commenters support t h s  requirement, which is generally applicable to all satellite 
 service^.^' Consistent with our recent prachce in other satellite services, we find in this case that it is in 
the public interest to require NGSO FSS applicants to disclose their orbital debris mitigation plans before 
licensing.g2 In their conforming amendments, applicants must submt a narrative statement describing the 
debris mitigation design and operational strateges, if any, that they will use. Applicants are specifically 
required to submit a casualty risk assessment if planned post-mission disposal involves atmospheric re- 
entry of the spacecraft. In preparing such exhibits, applicants may find guidance in the US. Government 
Orbital Debris Mitigation Standard Practices.93 The Commission has initiated a rulemalang proceeding to 
address orbital debris issues concerning Commission space station licenses. Among other things, this 
rulemalung proposes to require disclosure of debris mitigation plans by all satellite systems providing 
service to the United States.94 

5. System License and License Terms 

56. The Notice proposed to authonze Ka-Band NGSO FSS space stations under blanket licenses 
for c onstellations of technically idenhcal satellites t hat may be 1 aunched a nd retired a t different t imes, a 
licensing approach p reviously a pplied to  a number of other NGSO s emces. The c ommenters generally 
support h s  proposal. We therefore adopt our proposals for system license and license terms. NGSO FSS 
authonzahons wl1 cover all construction and launches necessary to implement the complete constellation and 
to maintain it until the end of the license term, including any replacement satellites necessitated by launch or 
operational f allure, o r  by retirement of s atellites p nor  to the e nd of the 1 icense p enod. A 11 replacement 
satellites must be technically idenhcal to those in service, mcluding the same fiequency bands and orbital 
parameters, and may not cause a net increase in the number of operating satellites in the authorized orbital 
planes or an addihonal orbital plane. The license term will run fiom the date on which the first space station 
in the system begns transnuttmg and receiving radio signals, and be valid for fifteen years from that point in 
time.95 The filing window for system replacement applications prior to the expiration of the license must be 
sufficient to allow adequate hme for the Commission to act upon system replacement applications. System 
replacement applications must be filed no earlier than three months prior to the end of the twelfth year of the 
exishng system license, and no later than one month after the end of the twelfth year.96 Thls filing deadline is 
three years in advance of the system license explration, in order to g v e  the licensee and the Commission 
ample time to consider the replacement request. 

~ 

In the Matter ofMitigation of Orbital Debris, Notice of Proposed Rulemaking, FCC No. 02-80, 17 FCC 90 

Rcd 5586,5599 (2002) (citing 47 U.S.C. 4 303(g)). 

9 1  @contact Comments at 2 1 ; SkyBridge Comments at 20; Teledesic Comments at 27. 
92 The Establishment of Policies and Service Rules for the Mobile Satellite Service in the 2 GHz Band, 

Report and Order, 15 FCC Rcd 16127, 16188. 

93 h~ : / lo rb i t a ldeb r i s .~sc .nasa .~ov imi t i~a te /~ t~~a t ion .h tn~ .  See also National Aeronautics and Space 
Admimseation Safety Standard 1740.14. httdlorbttaldebns.isc.nasa.gov/mtigate/nss 1740inss 1740.html. See also, 
In The Matter Of Application Of Constellation Communicattons Holdings, Inc., Order and Authorization, 16 FCC 
Rcd 13724. 13731 (Int’l Bur. and Office of Eng. and Tech. 2001); In The Matte; Of Application Of The Boeing 
C o m p a q ,  Order and Authorizahon, 16 FCC Rcd 13691, 13702 (Int’l Bur. 2001). 

94 ;n the Matter ofMitrgation ofOrbiia1 Debrrs, Notice of Proposed Rulemakmg, FCC No. 02-80, 17 FCC 
Rcil5586 (2002). 

95 See Sppoce Station Reform NPRM, 17 FCC Rcd at 3894. The Commission adopted a rule revision that 
enables i t  to issue satellite licenses wtb 15 years terms. rather than the IO-year license terms previously authorized. 
The rule revisioa frjr 15-year terms applies to all space station and earth station licenses granted after the effective 
date ufthe rule change, April 18,2002. 67 Fed. Reg. 12485 (March 19,2002). 

Y p c e  Station Reform Order at fi 267. 9 b  
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IV. CONCLUSION 

57. This Report and Order allows deployment of Ka-Band NGSO FSS in the United States, 
by e stablishing a s pectmm s hanng p lan among K a-Band N GSO F SS applicants, and s ervice r ules for 
implementation of these systems. The decisions adopted in this Order are also consistent with the 
Commission’s decisions in the recently adopted Space Station Reform Order. We believe that the 
avoidance of in-line interference events shanng plan that we have adopted is sufficiently flexible to 
accommodate all of the NGSO FSS systems put forth by the pending applicants, as well as the possible 
filture systems. Our action today permits these proposed systems to provide consumers with yet another 
option for access to competitive broadband voice and data services, which will benefit the public interest 
by promoting innovative new services at competitive pnces. 

V. PROCEDURAL INFORMATION 

Final Regulatory Flexibility Certification 

58. Final R egulatol?, Flexibility Certification. The certification regarding this Report and 
Order, pursuant to the Regulatory Flexibility Act of 1980, see 5 U.S.C. Section 604, is contained in 
Appendix C. 

Further Information 

59. For further information concerning th s  Report and Order, contact: J. Mark Young at (202) 
41 8-0762, Internet address: mark.young@,fcc.gov, or Kal Krautlaamer at (202) 418-1 335, Internet address: 
kal.krautkramerGijfcc.gov, - Internahonal Bureau, Federal Communications Commission, Washington, DC 
20554. 

VI. ORDERING CLAUSES 

60. IT IS ORDERED that, pursuant to Sections 4(i), 7(a), 303(c), 303(f), 303(g), and 303(r) of 
the Communicabons Act of 1934, as amended, 47 U.S.C. Sections 154(i). 157(a), 303(c), 303(f), 303(g), and 
303(r), ths  Report and Order is hereby ADOPTED. 

61. IT IS FURTHER ORDERED that the Commission’s Consumer and Governmental Affairs 
Bureau, Reference Information Center, SHALL SEND a copy of this Report and Order, mcluding the Final 
Regulatory Flexibility Certification, in a report to Congress pursuant to the Congressional Review Act, see 5 
U.S.C. 5 801(a)(l)(A); and shall also send a copy of this Report and Order, including the Final Regulatory 
Flexibility Certification, to the Chef Counsel for Advocacy of the Small Business Administration. See 5 
U.S.C. 5 6056). A copy of ths Report and Order, including the Final Regulatory Flexibility Certification, 
will be published in the Federal Reglster. See 5 U.S.C. 4 6050).  

FEDERAL COMMUNICATIONS COMMISSION 

./ 
Marlene H. Dortch // 
Secretary 
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APPENDIX A 

LIST OF PARTIES 

Comments 

@contact LLC 
Hughes Communications, Lnc. 
SkyBndge L.L.C. 
Teledesic LLC 
TRW. Inc. 

Replv Comments 

@contact LLC 
Hughes Communications, h c .  
SkyBridge L.L.C. 
Teledesic LLC 
TRW. tnc. 
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APPENDIX B: Final Rules 

For the reasons set forth in the preamble, part 25 of title 47 of the Code of Federal Regulahons is amended as 
follows: 

PART 25-SATELLITE COMMUNICATIONS 

The authonty citation for Part 25 continues to read as follows: 

AUTHORITY: 47 U.S.C. 701-744. Interprets or applies Sections 4. 301, 302, 303. 307, 309 and 332 
of the Communications Act, as amended, 47 U.S.C. Sections 154, 301, 302, 303, 307, 309 and 332, 
unless otherwise noted. 

1. 
(k). and (1): 

Section 25.145 is amended by adding or modifying the following paragraphs (c)(3), (f), (g), G ) ,  

5 25.145 Licensing conditions for the Fixed-Satellite Service in the 20/30 GHz bands. 

(c) * * * * * 

(3) A d escription o f t he d esign a nd operational s trategies t hat i t  w ill u se, if a ny, t o mitigate 
orbital debns. Each applicant must submit a casualty risk assessment if planned post- 
mission disposal involves atmospheric re-entry of the spacecraft. 

(f) deleted 

(8) Reporting Requirements: 

*** 
(iv) A11 operators of NGSO FSS systems in the 18.8-19.3 GHz and 28.6-29.1 GHz bands shall, 

within 10 days after a required implementation milestone as specified in the system authorization, certify 
to the Commission by affidavit that the milestone has been met or notify the Commission by letter that it 
has not been met. At its discretion, the Commission may require the submission of additional information 
(supported by affidavit of a person or persons with knowledge thereof) to demonstrate that the Tilestone 
has been met. Failure to file a timely certification of milestones, or filing disclosure of non-compliance, 
will result in automatic cancellation of the authorization with no further action required on the 
Commission’s part. 

*** 

0 )  Replacement of Space Stations within the System License Term. Licensees of NGSO FSS 
systems in the 18.8-19.3 GHz and 28.6-29.1 GHz frequency bands authorized through a blanket license 
pursuant to paragraph (b) of this section need not file separate applications to launch and operate 
technically i dentical replacement satellites w ithin the t e m  o f the system a uthonzation. H owever, the 
licensee shall certify to the Commission, at least thirty days pnor to launch of such replacement(s) that: 

(1) The licensee intends to launch a space station into the previously-authorized orbit that is 
technically identical to those authonzed in Its system authorization and 
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(2) Launch of t h s  space station will not cause the licensee to exceed the total number of 

(k) Ln-Orbit Spares. Licensees need not file separate applications to operate technically identical in- 
orbit spares authonzed as part of the blanket license pursuant to paragraph (b) of this section. However. 
the licensee shall certify to the Commission. within 10 days of bringing the in-orbit spare into operation, 
that operation of this space station did not cause the licensee to exceed the total number of operating 
space stations authonzed by the Commission. 

operating space stations authonzed by the Commission. 

I. 7 New Section 25.26 1 is adopted. 

Section 25.261 Procedures for Avoidance of In-line Interference Events for Non Geostationary 
Satellite Orbit (NGSO) Satellite Network Operations in the Fixed Satellite Service (FSS) Bands. 

(a) Applicable NGSO FSS Bands. The coordination procedures in this section apply to non- 
Federal-Government NGSO FSS satellite networks operating in the following assigned frequency bands: 

(1) the 28.6-29.1 GHZ or 18.8-19.3 GHz frequency bands. 

(b) Definition of “In-Line Inte$erence Events. ” For purposes of this section, an “in-line 
interference event” is defined as the interference associated with an occurrence of any physical alignment 
of space stations of two or more satellite networks with an operating Earth station of one of these 
networks in such a way that the angular separation between operational links of the two networks is less 
than 10” as measured at the Earth station. 

(c) Default Procedure. If no agreed coordination exists between two or more satellite 
networks, then the bands will be divided among the affected satellite networks involved in an in-line 
interference event in accordance with the following procedure+ 

1. each of n (number of) satellite networks involved in a particular in-line interference 
event shall select Iln of the assigned spectrum available in each frequency band for its home base 
spectrum. The selection order for each satellite network shall be determined by and be in accordance with 
the date that the first space station in each satellite network is launched and operating; 

ii. the affected space station(s) of the respective satellite networks shall only operate in the 
selected (]In) spectrum associated with its satellite network, its home base spectrum, for the duration of 
the in-line interference event; 

i i i .  all affected space station(s) may resume operations throughout the assigned frequency 
bands once the angular separation between the affected space stations in the in-line interference event is 
again greater than 10”. 

(d) Coordination Procedure. Any coordination procedure agreed among the affected 
operating satellite networks, which allows operations of the satellite networks when each network’s 
respective space stations are within the 10 degree avoidance angle associated with an in-line interference 
event, shall supersede the default procedure of subsection (c). Coordination may be effected using 
information relating to the space stations and the parameters of one or more typical earth stations. All 
parties are required to coordinate in good faith. 
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APPENDIX C: FINAL REGULATORY FLEXIBILITY CERTIFICATION 

The Regulatory Flexibility Act of 1980, as amended (RFA),’ requires that a regulatory flexibility 
analysis be prepared for nohce and comment rulemalang proceedings, unless the agency certifies that “the 
rule will not, if promulgated, have a significant economc impact on a substantial number of small entities.”? 
The RFA generally defines “small entity” as having the same meaning as the terms ‘‘small business,” “small 
organization,” and “small governmental j~risdiction.”~ In addition, the term “small business’’ has the same 
meaning as the term “small business concern” under the Small Business A small business concern is 
one which: (a) is independently owned and operated; (b) is not dormnant in its field of o eranon; and (c) 
satisfies any additional cntena established by the Small Business Adrmnistration (SBA). P 

The objective of the Report and Order and of this proceeding is to assign the NGSO FSS spectrum 
to satellite systems operators who can implement their proposals in a manner that serves the public interest. 
The final rules in the Report and Order will reduce regulatory burdens and, with minimal disruption to 
existing FCC pemttees and licensees, result in the continued development of NGSO FSS and other satellite 
servtces to the public. 

Neither the Commission nor the U.S. Small Business Administration has developed a small 
business size standard specifically for NGSO FSS licensees. The appropriate size standard is therefore the 
SBA standard for Satellite Telecommunications, which provides that such entities are small if they have 
$12.5 rmllion or less in annual revenues.6 

The rules adopted in this Report and Order apply only to entihes providing NGSO FSS. Small 
businesses will not have the financial ability to become NGSO FSS system operators because of the hgh  
implementation costs, including construction of satellite space stations and rocket launch, associated with 
satellite systems and services.’ Since the spectrum and orbital resources available for assignment are not 
open to new entrants, we estimate that only the four applicants whose applicahons are pending wdl be 
authorized by the Commission to provide these semces. None of the seven applicants is a small business 
because each has revenues in excess of Ti 12.5 million annually or has parent companies or investors that 
have revenues in excess of $12.5 million annually.’ 

’ See 5 U.S.C. Q 603. The RFA, 5 U.S.C. 4 601- 612, has been amended by the Small Business Regulatory 

’ 5 U.S.C 3 605(b). 

Id. at 5 601(6). 

Enforcement Fairness Act of 1996 (SBREFA. Pub. L. No. 104-121, 110 Stat. 857 (1996)). 

‘ Id. at 9 601(3) (incorporating by reference the defimtion of ‘‘small business concern” in the Small 
Business Act, 15 U.S.C. Q 632). Pursuant to 5 U.S.C. 9 601(3), the statutory definition of a small business applies 
“unless an agency, after consultation with the Office of Advocacy of the Small Business Administratlon and after 
opportumty for public comment, establishes one or more definitions of such term which are appropriate to the 
acbvrtles of the agency and publishes such defmtion(s) in the Federal Register.” 

Small Business Act, 15 U.S.C. 3 632. 

13 C.F.R. 5 121.201, North Amencan Lndustry Classification System (“NAICS”) code 5 174 10. 

’ See, e .g . ,  Final Analysis Communication Services. Inc., 13 FCC Rcd 6618, 6644 (1998) (non- 
geostationary satellite applicant estimated that “cost of construction, launch and first-year operatlng costs for two 
satellites was approximately $6.22 million”). 

13 C.F.R. 4 12 1.201, North Amencan Industry Classificatlon System (“NAICS”) code 5 174 10. 

6 

8 
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Therefore, we certify that the rules adopted in t h s  Report and Order will not have a significant 
economc impact on a substant~al number of small entities. The Comrmssion will send a copy of this Report 
and Order, including this Final Regulatory Flexibility Certification, in a report to Congress pursuant to the 
Congressional Review Act.’ In addition, the Report and Order and this final certification will be sent to the 
Chief Counsel for Advocacy of the Small Business Admnistration, and will be published in the Federal 
Reg ster. I o  

See 5 U.S.C. 5 8Ol(a)(l)(A).  

See 5 U.S.C. 8 605(b). 
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